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1, Name of fault

J

an
Calaveras. fault zone, Mission fault, San Felipe fault (figure 1).
M

2. Location of fault

La Costa Valley, Calaveras Reservoir, San Jose East, Mt. Day, and Lick
Observatory 7.5-minute quadrangles, Alameda and Santa Clara Counties,

3, Reason for evaluatiop

Paﬁjof 10-year fault evaluation program (Hart, 1980).
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U.5. Department of Agriculture, 1950, Aerial photos, BUT 4G 15 to 18; CIV 9G - 137 !
. to 140; 126 - 75 to 83; 166G - 25 to 30, black and white, vertlcal, scale
approx. 1:27,000.
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5.  Review of available data and air photo interpretation

Calaveras Fault Zone

The Calaveras fault zone evaluated in this Fault Evaluaﬁﬁon Report (FER)
is a complex, distributive zone of right-lateral strike-slip faulting (figures 2a,
b, ¢). Land surfaces along the fault zone throughout most of the FER study area
have not been modified by man. However, relatively high relief in most of the
FER study area results in rates of erosion that gencrally exceed rates of fault
offset. Massive landsliding and lateral spreadhisUﬁu obscure fault traces. Thus, o
detailed geomorphic features indicating right-lateral strike-slip offset during
Holocene time are sparse.
The Calaveras fault zone in the FER study area is located within the La Costa
Valley, Calaveras Reservoir, and Lick Observatory 7.5-minute quadrangles (figures
2a, b, ¢). Segments of the Calaveras fault zone in the Mt. Day and San Jose East
quadrangles are included on figures 2b and 2c, respectively, The Calaveras fault
zone shown in figures 2a, 2b, and 2c was zoned for s C1a1 stu ics in 1974. This
ol the ey e ey 197F FN2 ks L ”H, o Malleg , Caleveicy Raouow re, B Soge
FER is a re-evaluation ofXMt Day and Lick Observatory quadrangles
The Calaveras fault depicted on the 1974 Special Studies Zones Map.of the La
Costa Valley 7.5-minute quadrangle is based on mapping by Cottom (i972), Hall (1958),
and Levish (1973, p.c.). (figure 2a). The Calaveras fault is well-defined at the very

southern part of the La Costa Valley quadrangle and in the northwest part of the

quadrangle north and south of Scotts Corner, but geomorphic evidence of Holocene
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faulting is generally vague between these segments and is often concealed by
landsliding along the east side of Sunecl Valley (figure 3a). Sunol Valley is bounded
on both the east and west sides by traces of the Cala&eras fault (figure 23).
Levish (1973; p.c.) mﬁ%# the west branch Calaveras fault as approximately located
along the west side of Sunol Valley (figure 2a). Levish probably based the location
of the west branch Calaveras fault on the faceted ridge spurs along the west side

of the valley, but his mapping is not adequately documented in CDMG files, The
linear, truncated ridgc spurs in Cretaceous bedrock may be the result of

faulting along the west side of Sunol Valley, but an erosional origin cannot be
ruled out. Specific geomorphic evidence indicating Holocene faulting was not
observed along most of the west side of Sunol Valley, based on Herd (1978) and
limited air photo interpretation by Hart (written communication, 1979, 1981)

(figure 3a). Possible Holocene faulting along the west side of Sunol Valley near
Haynes Gulch is indicated by a right-laterally deflected drainage and a linear

tonal contrast on a late-Pleistocene terrace deposit (figure 3a). lerd (1978)

maps the west branch of the Calaveras fault as concealed by Holocene ailu&ium'and
late-Pleistocene(?) terrace deposits (Helley and others, 1972). Hall (1958) does
not map a fault along the west side of Sunol Valley.

The east branch Calaveras fault of Levish (1973, p.c.) is well defined north
and south of Scotts Corner, but geomorphic evidence of lolocene faulting along
branch fault A of Levish was not observed by Hart (1979, p.c.) (figurc 2a). Geo-
morphic evidence indicating Holocene faulting was. observed by llerd (1978} and Hart
just north of Scotts Corner. Subtle northeast facing scarps associated with a
right-laterally offset drainage and linear trough delineate the Calaveras fault at
this location (figure 3a).

Fault traces of Herd (1973), Hart, and Levish generally agree south of Scotts
Corner to lletch Hetchy Aqueduct, but differences-iﬁ detail exist (figure 2a, 3a).

South of Hetch Hetchy Aqueduct to about the center of section 11, T5S, RLE, traces
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of the Calaveras fault are generally not well-defined and are obscured by massive
landsliding (figure 3a).

Hall (1958) maps the east branch Calaveras fault as concealed from section
34, T4S, RIE, south to the NW'1/4 section 11, T5S, R1E (figure 2a). Geomorphic
evidence permissive of Holocene faulting along this segment of the Calaveras fault
was observed by Hart (1981, p.c.) and this writer, and is characterized by a linear
trough, vague tonal contrasts, and deflected drainages defining short, discon-
tinuous fault traces (figure 3a).

South of section 11, T5S5, R1E the main trace Calaveras fault is delineated
by a well-defined linear trough with associated scarps, closed depressions, right-
laterally deflected drainages, and tomal contrasts in Holocene alluvium of Dibblee
(1980) (figure 3a). Cotton (1972) maps a segment of the Calaveras fault at this
location, but differences in detail exist between Cotton, Herd (1978), Dibblece (1980)
and this writer (figures 2a, 3a), Cotton's and Dibblee's fault trace east of the
main trace Calaveras fault (branch fault B} is not well-defined (figure 2a).

Evidence of historic fault creep along the Calaveras fault occurs in the
La Costa Valley quadrangle about 2000 feet southeast of Scotts Corner {figure 2Za,
3a). A triangulation net (VERAS) installed by NOAA in 1965 has been periodically
resurveyed. An average fault creep rate of 2 to 3 mm/yr has been observed during
the period 1970 te 1976 (NOAA, 1977). The triangulation net crosses the main
trace of the Calaveras fault that is characterized principally by linear, SW-facing
truncated spurs along the east side of Sunol Valley (Herd, 1978) (figure 3a).

The Calaveras fault zone depicted on the 1974 SS2 Maps of the Calaveras
Reservoir quadrangle and a portion of the Mt, Day quadrangle is based on mapping
by Cotton (1972), Dibblee (1973), Levish (p.c., 1974) and Radbruch (1968) (figure 2b},
A later map by Radbruch-Hall (1974) is the same as Radbruch's 1968 map. Traces of
the Calaveras fault mapped by Radbruch (1968) essentially are from Crittenden {1951),
except for a segment mapped in the Upper Penitencia Creek and Cherry Flat Reservoir

areas (figure 2b).
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The Calaveras fault zonme shown on the 1974 587 Map of the Calaveras Reservoir
quadrangle is a wide and complex zone of faulting. The west branch Calaveras fault
of Dibblee (1973) is based primarily on Crittenden (1951) (figure 2b). This fault
forms a major lithologic contact between Cretaceous Berryessa Formation to the west
and Franciscan Formation to the east. However, there 'is no geomorphic evidence
of Holocene faulting from the NW 1/4 of section 17, TeS, R2ZE south along Crittenden's
and Dibblee's trace of the west branch Calaveras fault (figure 2b). Upper Penitencia
Creek is not offset where the fault trace crosses the creek and other minor drainages
that cross the fault are not offset or deflected in a right-lateral or vertical sense
(figure 2b).

Geomorphic evidence of Holocene faulting aleong the west branch Calaveras fault
of Cotton (1972) was not observed, based on air photo interpretation by this
writer (figure 2b). Minor drainages that cross the fault trace are 3§E¢?£fgeﬁf, E?f,ﬂm
right lateral deflection of Upper Penitencia Creek is not sharp and may-beﬂeﬁasiegaié
{figure 2b). Well-defined benches of the east side of Arroyo Aguague are mapped
by Nilsen (1972) as landslides (figure 2b). Cotton locates the west branch Calaveras
fault east of the ridge, but geomorphic evidence of faulting was not observed by
this writer.

Herd (in press) maps late Quaternary traces of the Calaveras fault in the
Calaveras Reservoir quadrangle (figure 2b). In the northern part of the quadrangle
Herd maps a well-defined fault trace characterized by linear drainage with assoc-

" iated W-facing scﬁyp and linear trough extending north into the La Costa Valley
quadrangle (figure 2a, 2b). Calaveras Reservoir covers the probable main trace

of the Calaveras fault. Herd maps a fault trace about 2,000 feect east of the
reservoir that is characterized by saddles and possible back-facing scarps (figure
2b, 3b). However, Dibblee (1973) maps a lithologic contact between Franciscan shale
(sheared) and Franciscan sandstone (greywacke and shale). Bedding strikes parallel

to the fault mapped by Herd (in press). Systematically offset drainages, closed
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depressions, or other geomorphic evidence of Holocene faulting, rather than ercsion
along contrasting lithology, was not observed by this writer, based on air photo
interpretation. However, bedding plane faulting cannot be dismissed.

South of Calaveras Reservoir the east branch Calaveras fault is probably the
main active trace of the Calaveras fault. Mapping by Crittenden (1951), Dibblee
(1973), Radbruch (1974) and.this-writer (figure 3a) agree in general, but differences
in detail exist. Upper Penitencia Creek has been right laterally offset about 5,000
feet along.the Calaveras fault near Cherry Flat Reservoir (figures 2b, 3b). A
behea&fg?aiﬁage just west of Cherry Flat Reservoir may connect with a drainage

notig
SOUthE&Stﬂﬂf’Mt. Day quadrangle, suggesting about 5,500 feet of right-lateral
offset (figure 3b). Detailed geomorphic evidence of Holocene faulting along the
east hranch Calaveras fault in the Upper Penitencia Creek - Cherry Flat Reservolr
arca has been modified or obscured by large scale landsliding and rapid stream
erosion [Nilsen, 1972; figure 3b}.

Geomorphic evidence permissive of faiilting northwest of Upper Penitencia
Creek along the tracc of the east branch Calaveras fault consists of linear drainages,
troughs, and deflected drainages (both right and left lateral) (figure 3b). The
steep terrain and associated rapid erosion, plus the generally unstable slopes re-
sult in the destruction of small-scale geomorphic features normally developed by
surface fault rupture,

The Calaveras fault zone depicted on the SS5Z Maps of the Lick Observatory and
a portion of the San Jose East quadrangles is based on mapping by Cotton (1972),
Dibblee (1972a, 1972b), and Radbruch (1968) (figure 2c). A more recent map by
Radbruch-Hall (1974) depicts the Calaveras fault the same as the 1968 map. .

The west branch Calaveras fault of Dibblee (1972a, 1972b) generally is based
on mapping by Crittenden (1951)(figure 2c). Although this fault is a major lithologic
contact between Cretaceous Berryessa Formation and Franciscan Formation, geomorphic

evidence of Holocene faulting was not observed by this writer, based on air photo

Interpretation (figure 2c). Holocene deposits are not offsct along the trace of
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this fault (Dibblee, 1972a) (figure 2¢). Geomorphic evidence of Holocene faulting
was not observed along the west branch Calaveras fault of Cotton (1971} (Arroyo
Aguague fault of Dibblee, 1973, 1972b), based on air photo interpretation by this
- writer (figure 2c).
Well-defined fault traces permissive of Holocene faulting mapped by Herd
(in press) and this writer (figure 3¢) agree in gemeral with the east branch
Calaveras fault of Dibblee (1972).in the northern part of the Lick Observatory
quadrangle north of Halls Valley (figure 2a, 3¢). Southeast of Halls Valley, geo-
morphic evidence of Holocene faulting along Dibblee's east branches of the Calaveras
fault were not observed by Herd (in press) or this writer (figure 2c).
The main trace Calaveras fault may step to the west between Halls Valley and
San Felipe Valley (figures 2d, 3c). Well-defined traces of the Calaveras fault
Just south of San Felipe Valley are characterized by sidehill twoughs, closed
depressions, right laterally deflected and offset drainages, and beheaded drainages
(figures Zec, 3¢). The 5an Felipe féult of Dibblee (1972a) and. Cotton (1972) and the
short fault trace of Radbruch (1968) do not have geomprphic evidence of offset during
Holocene time (figure 2c). Herd (in press) did not observe evidence of Holocene or
late Quaternary faulting along the San Felipe fault (figure 2¢).
Earth Science Associates (ESA) (1981) mapped air photo lineaments along the
Calaveras fault zone, including the FER study aTea. 4
‘ (;E;dCaIaVBras fault zone depicted by ISA in
the FER study area is characterized by many inferred fault traces in a complex
zone up to 9,000 feet wide. The air photo lineaments have not been field checked and
a critical evaluation of the age of the features is not apparent. Mapping by ESA
{1981) will not be evaluated in FER-115 due to very limited time constraints.
Several AP site investigations have been conducted in the FER study area
(La Costa Valley quadrangle: AP-1185; Calaveras Reservoir quadrangle: AP
numbers 303, 614, 770, 932, 965, 966, 967, 1234; San Jose East quadrangle:

AP numbers 346, 546). The sitc investigations generally are inconclusive, con-
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sisting of geophysical surveys without subsurface exploration, with the exception
of AP-1185 near Scotts Corner (figure 2a). One trench was excavated between two
traces of the Calaveras fault (figure 2a). The trench did not cross the fault
traces and evidence of faulting was not expesed in the trench.

Mission Fault

‘A segment .of the Mission fault of Hall (1958) is depicted on the 1974 $5Z
Map of the La Costa Valley quadrangle (figure 2a). A segment of the Mission fault
mapped by Dibblee (1973) is deﬁicted on the 1874 55 Map of the Calaveras Reservoir
quadrangle (figure 2b).

The Mission fault of Dibblee (1973) is evaluated by Bryant (1980) in FER-105.
Hart (1979) removed the Mission fault SSZ on the adjacent Niles quadrangle, based
on the lack of evidence of Holocene offiet. Herd (1978) did not observe evidence
of Holocene or late Quaternary offset along the Mission fault of Hall (1958).
6. Conclusions

Calaveras Fault Zowe

A. La Costa Valley quadrangle: The Calaveras fault zone in the La Costa
Valley quadrangle is well-defined at the very southern part of fhe quadrangle and
in the area north and south of Scotts Corner (figures 2a, 3a). The fault trace
along the west side of Sunol Valley may be delinecated by faceted, east-facing spurs
in Cretaceous bedrock, but erosion may have formed these scarps. Herd (1978) maps
the west branch Calaveras fault as concealed by late-Pleistocene and Holocene
deposits. Much of the east branch Calaveras fault is concealed by landslide de-
posits or Holocene alluvium. However, a NOAA triangulation net indicates that
consistent right lateral fault creep is occurring along the Calaveras fault just
south of Scotts Corner (figure 3a).

ard Bﬁ.\m\# (_-i—L.'.-_-, re'.f'.gr"&‘__‘ -(2:,_3“,-{‘ 3Q>

Fault traces of llerd (1978),adequately delineate the Calaveras fault in the
Valle
La Costaﬂauadrangle.

B. Calaveras Reservoir quadrangle: The Calaveras fault zome in the

Calaveras Reservoir quadrangle is complex and is obscured in parts of the quadrangle
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because of the relatively rugged terrain and resulting high rates of erosion
and landsliding., Right-lateral strike-slip faulting is indicated by-=the 5,000
foot right-lateral offset of Upper Penitencia Creek near Cherry Flat Reservoir
(figure 3b). Well-defined fault features are sparse in the Calaveras Reservoir
quadrangle and are characterized principally by linear drainages, troughs, and
occasional sidehill benches and sceces -(fiéure 3b).

The west branth Calaveras fault of Dibblee (1973) and Cotton (1972) is not
well-defined and geomorphic evidence of Holocene faulting was not observed by
Herd (in press) or this writer (figures Zb, 3b). Fault traces mapped by Herd
(in press), Bryant (figure 3b, this report), and selected traces of Dibblee (1973)
adequately delineate the Calaveras fault.

C. Lick Observatory quadrangle: The Calaveras fault zone in the Lick

Observatory quadrangle is wide and complex and forms a crude right-stepping
pattern.

A closed depression associated with an east-facing scarp indicates Holocene
faulting just north of Halls Valley {(figure 3c). A complex, distributive zomo
of faulting characterizes the Calaveras fault zone south of Halls Valley
{figutes 2c, 3c). Well-defined fault feﬁfures in San Felipe Valley and just south
of San Felipe Valley are characterized by closed depressions, scarps, right-

laterally deflected and offset drainages, sidehill troughs,; and tonal lineaments
in alluvium (figure 2c, 3¢).

The east LMMjiﬁ:cCalaveras fault of Dibblee (1972a) southecast of Halls Valley
arg not well-defined aﬁd geomorphic evidence of Holocene faulting was not observed
by Herd (in press) and this-writer‘(fgiure 2c}. The west branch Calaveras fault
of Dibblee (1972a, 1972b) and the west branch Calaveras fault of Cotton (1972) are
not well-defined and geomorphic evidence of Holocene faulting was not observed by
Herd (in press) or this writer.

Fault traces of Herd (in press) and Bryant (figure 3¢) adequately delineate

the Calaveras fault in the Lick Observatory quadrangle.
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Mission Fault

Herd (in press) did not observe evidence of Holocene or late-Quatermary
offset along the Mission fault of Hall (1958) in the La Costa Valley quadrangle.
A +L\‘€_ Qé\jd\.cw.“ K iles Efra ndl‘ﬁ.nz;\-qw
Hart (1979) removed the Mission fault 85Z,because the fault did not meet the

eriteria of sufficiently active and well-defined.

7. Recommendations

Recommendations for zoning faults for special studies are based on the
criteria of sufficiently active and well-defined (Hart, 1980} .

A. _La Costa Valley quadrangle: Zone for special studies well-defined .

traces of the Calaveras fault zone shown on figure 4a, based on mapping by Herd
(1978) and Bryant (figure 3a, this report). The Calaveras fault along the easat
side of Sunol Valley is not well-defined in detail, but historic fault creep
(NOAA, 1977} supports the decision to zone this segment of the fault. Delete
the fault trace of Levish (1973) along the west side of Sunol Valley.

B. Calaveras Reservoir quadrangle: Delete the west branch Calaveras fault

of Dibblee (19723). Zone for special studies well-defined traces of the Calaveras
fault shown on figure 4¢, based on mapping by Herd (in press) and Bryant (figure
3¢, this report). Delete the fault traces of Dibblec {1972b) and Cotton (1972)

in the San Jose East quadrangle.

Mission Fault

Delete the trace of the Mission fault of Hall (1958) depicted on the La
Costa Valley quadrangle. This fault is not well-defined and Hart {1979) deleted
the 55Z on the adjacent Niles quadrangle.

8.  Report prepared by William A. Bryant, April 10, 1981,

W ane O.&aﬁr



r.nf

FER STuby AREA .
7 STANISLAUS -7
; e

-

-

-

o~

-

]
¥

|
‘
1

Figure 5B, index ta maps of Special Studies Jones.

EXPLANATION

——  Foutls xoned for specio! studies

L o, \fﬁ‘? AT LY
& Quadrongle nome of DMl Map, number n = \
A inditales yeor isgued [74:1974), R indicates A \‘j}- & X
-- o Revaed Dfficial Mop \ & Fy
o .‘\ o
“NEY e
N,
NOTE:  Dara ueed fo delineafe speciol gtudies zones ot eubjec! h & I
to continugl réview. Fuiure revisiont and addifions moy hY & o
be made ty Ihe Stole Geglogist. The lotest index map shoulg GP ok _')
te consulted for information on the avoilghility of spetral ¥ PLEH i -
siudies zones maps. Furiher infermation it avoiloble from M O N T E R E Y e T T \.._\S
the S1is Geologist, California Division of Mines ond o et
Gaology, Robm 1341, 1415 Ninth Sireet, Socromento, CA, 95814, " i

Scale 111,040,000
| nchequely aaprovimately 1B miles

I8

Figure 1 ( to PER-115 ). Location of Calaveras-Areé Fault zone

(showvn in green) to be evaluated in this FER. Map from Hart (1980,
p- 13).




